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© Acid resistant peelable casing. 

© Acid resistant peeling aid compositions and casings, particularly tubular cellulosic food casings, coated 
therewith, which compositions contain a water-soluble cellulose ether, dextrin and optionally lecithin. 
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5 nrZTJl f ° aSin9S US6d i0 processed f00d industry are generally thin-walled tubing of various diameters 
5 prepared from regenerated cellulose, cellulose derivatives, alginates, collagen and the like 

^srs'r^r^ e * ■? 9iycerine - md *- •* * »n* 

mandrel P 9 the CaSm9 throu9h the shirrin 9 equipment e.g. over a shirring 

=*r» sirz'i^r meat mass ' ,s <*"*»■•">' • »"*^ *» «»» ™- «> 
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known in the art, as disclosed, for example, in U.S. Pat Nos. 2,901,358 to Underwood et al., 3,106,471 and 
3,158,492 to Firth, 3,307,956 to Chiu et al., 3,442,663 to Turbak and 3,558,331 to Tarika, that the application 
of certain types of coating to the inside wall of food casings may afford improvement in the release 
characteristics of the casing from the encased sausage product. Use of peeling aids or release coatings 

5 have helped to overcome these peelability problems. Following cooking, cooling and hydrating water- 
soluble cellulose ether containing peeling aids help release the casing from the frankfurter skin by formation 
of a slippery layer between the casing and the frankfurter skin. 

In U.S. Pat. No. 3,898,348, the coating of internal surfaces of cellulose sausage casings with a 
homogeneous mixture of a water-soluble cellulose ether and an additive selected from animal, vegetable, 

w mineral and silicon oils and alkylene oxide adducts of partial fatty acid esters was taught. The coating is 
applied to the casing surface in a composition such that the additive is present in a proportion of about 0.1 
times the weight of the water soluble cellulose ether and up to about 0.5 milligrams per square inch of 
casing surface. Such mixtures have excellent meat release characteristics and can also effectively protect 
the casing from "pinholing" failures occasioned by pleat locking. Easy peeling casings utilizing the release 

75 coating have found broad commercial acceptance and are presently in use in casings throughout the world. 
U.S. Pat. No. 4,137,947 to Bridgeford discloses a method of improving the meat release (peelability) of 
cellulose sausage casings by the application of a meat release coating to the internal surface thereof. The 
coating comprises a homogeneous admixture of a water-soluble cellulose ether, the partial fatty acid ester 
of sorbitan or mannitan and a water-soluble polyalkylene ether of the type R(-OC2H+0) n -H wherein R 

20 represents long chain alkyl radicals having 8 to 16 carbon atoms and n is an integer from 4 to 40. An 
aqueous coating composition containing the water-soluble cellulose ether, partial fatty acid ester and 
polyalkylene ether is typically applied to the interior of the sausage casing prior to shirring. 

The foregoing peeling aid coatings have been utilized with varying degrees of success to provide 
cellulosic casings capable of being peeled on high speed machine peelers. Generally such cellulosic 

25 casings either with or without peeling aid coatings have an approximately neutral pH with pH values 
typically falling within a range of about 5.9 to 8.6. 

However, prior art peeling aids are not as effective in low pH environments (pH<5) as they are at pH 
values closer to neutral (pH = 7). Water-soluble cellulose ether-containing peeling aids are very effective at 
promoting peeling of casings whose pH values are about 6 or higher. However, the expense of casings 

30 containing such coatings has in part led some sausage makers to continue employing an acid shower prior 
to cooking for regular casings which do not employ cellulose ether peeling aids. In an acid shower system, 
the stuffed encased sausages are subjected to showering with an acidic aqueous solution of e.g. acetic 
acid, citric acid or acidic liquid smoke prior to cooking. Use of such an acid shower system causes 
increased "skin" formation on the surface of the sausage. This increased skin formation assists in the 

35 peelability of casings. Use of acid showering requires capital outlays for special equipment to handle use of 
the acid and has increased maintenance costs due to the corrosive effects of the use of acids. Use of 
casing containing a water-soluble cellulose ether peeling aid does not require acid showering for good 
peelability; excellent peelability is realized without use of acid. Occasionally, casings utilizing a water- 
soluble cellulose ether-containing peeling aid have been subjected to acid showering prior to cooking and it 

40 has been found that such showering may decrease the peelability of casings having water-soluble cellulose 
ether peeling aids. It is believed, without wishing to be bound by that belief, that the acid reacts with the 
cellulose ether converting it to a water insoluble form of the ether. 

Also, some specialty casings may be intentionally manufactured as acidic casings and/or they may 
become more acidic either upon aging or exposure to elevated temperatures. Such acidic casings may 

45 have initial pH values of less than 7 and usually about 6 or less. These pH values may decrease to 5.5, 5, 4 
or even lower during storage and/or exposure to heat. 

For example, regenerated cellulosic casings may be treated with acids such as ascorbic acid, citric acid 
and d-tartaric acid as reducing agents or oxidation inhibitors e.g. as described in U.S. Patent No. 3,361,577 
(Simon et al.) to provide a red cured color to the surface of meat emulsion stuffed therein, or casing may be 

so impregnated or coated either externally or internally with liquid smoke as described e.g. in U.S. Patent Nos. 
3,330,669; 4,104,408; 4,171,381; 4,196,220; 4,278,694; 4,431,032; 4,431,033; 4,500,576; 4,505,939; 
4,525,397; 4,540,613; and 4,594,251. Such liquid smokes used to treat casings may be either tar-containing 
or tar-depleted and may also be acidic, or partially neutralized upon initial application of the liquid smoke to 
the casing. It is further known that liquid smokes including some neutralized smokes may upon aging or 

55 exposure to elevated temperatures become more acidic. 

Disadvantageously, it has been discovered that non-fiber reinforced (nonfibrous) casings treated with a 
liquid smoke such as a concentrated, acidic, tar-depleted liquid smoke in accordance, for example, with the 
teaching of U.S. Patent 4,540,613 have undesirably low peelability on high speed peelers when processed 
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by the acid shower treatment method described above. Also, such casings have undesirably low peelability 
when usee in conjunction with peeling aid coatings such as the commercially accepted and widely used 
water-soluble cellulose ether based peeling aid coatings. This is believed to be due to the liquid smoke 
treated casing s acidic nature and tendency to become more acidic (with a corresponding lowering of pH) 
erther over time during storage and/or upon exposure to elevated temperatures 



SUMMARY OF THE INVENTION 



The Present invention seeks to overcome the aforementioned deficiencies in prior art peeling of non- 
themwit C h aSm9S Pr ° V 9 ^ aCld reSiStant Pee,inQ aid com P° sition and machin e peelable casing coated 

ii | hS Pe f f " 9 aid com P°*tion according to the present invention comprises a mixture of a water-soluble 
Sittn a n? t er r C , J f '^^'cellulose with a dextrin. Preferably such composition will also include 
SI >■ T T ° rmat,0n °' se,, - sustaini "9. deshirrable, shirred sticks of casing will also preferably 

. contam an anti-pleat lock agent, such as an oil, and a surfactant. Other ingredients may also be utilized e g 

IITh ;°? y t PiCa " y emP ' 0yed CaSi " 9 additives are known t0 the art and may include. Sr 
example, humectants, antimycotics, lubricants and antioxidants. 

The tubular food casing according to the present invention comprises an acid resistant release coating 
of a mixture of a water-soluble cellulose ether and dextrin. This mixture is coated on the inner surface of S 

ZZSZTZTi t0 . Pr ° Vide 3 P6elable CaSin9 ' eSpeCia " y 8 Casi "9 which is machine Pliable, 

particularly on high speed peelers. Preferably the mixture will include lecithin and may include othe 

compoSon. ^ C ° mp ° nentS as described above with to the peeling aid 

am wIh 6 .^"^ 6 ft" 9 . 3id composition and the inven ^e coated casing containing the peeling aid 
are termed acd resistant" herem. By use of the term "acid resistant" is meant that the peelinn aid 
composition faclrtates. and the coated casing is capable of. high speed machine peeling J removal of t e 

ZZTl * Pr ° dUCt Wi,h ° Ut Undue dama9e t0 the pee,ed ^ or jamming oUhe pel, ng 

ceHutose ^In l^T^ T** ° n * f °° d COntaCting Surface of a casi "9 such a * a generated 

exoosurt ? i h CaS ' n ?- ' S "** °' * tendenCy t0 become more acidic ™* «me and/or 
exposure to heat. The inventive coating and coated casing is beneficial for peeling casings whose D H 

^values are acdic (pH<7) especially casings having pH values which are or have Lome les than lout B O 
and particularly less than about 5.5 with the benefits of the invention increasing with decreasing pHvaiies 

accolo Part,CUl f r,y advanta 9 Q0US for «*■>» ha ™9 a PH of about 5.0 or less. Cas ngs coated 
according to the present invention which have become acidic, particularly liquid smoke treated casings 

coaL Q aV Cair D H T"* * T " C3Sin9S WhiCh are "* COated with *• 

coating. Cas ng pH values referred to herein are to values which may be determined by the method 

described below unless indicated otherwise. 

Casing pH is measured by cutting a forty inch (102 cm.) length of deshirred casing into small pieces 
and vigorously shaking the pieces with 25 ml of deionized water in a flask followed by standing for 20 
minutes with a subsequent second period of shaking. The pH is measured with a pH meter after allowing 
the casing pieces in the liquid to settle. ewowing 

th B 15 t6rm H nnon J brous " is used here to mean without use of fiber reinforcement (e.g. a paper tube) in 

nrLS TJJi 7 ? r ° US iS m ° St C ° mm0nly UnderSt00d in the art t0 refer to casin 9s ««* as those used to 
process small diameter sausages including wieners or frankfurters. 

Detailed Description 

«,ith T a h !J nVenti0n iS 3 n ° Vel 3Cid r8SiStant release coated f00d casin 9- T ne invention is particularly useful 
with acdic casings, particularly tubular nonfibrous casings adapted for processing foodstuffs such as 
sausages especially frankfurters. The novel peeling aid composition acts as a release ^agent e g afte 
Z»Z f J U T, 3 Smokehouse wheret >y *e casing may be easily and rapidly peeled off of the 

T^l^T^^f'^ °T 9 rem ° Val may be accompIi ^ d ™» fester than colli 
accomplished by hand. Such fast removal utilizes high speed machine peelers able to peel casing at rates 
for example, of over 200 linear feet (61 meters) of encased sausage in 30 seconds 

Casings may be made of any suitable material including seamless or seamed tubular films of 
them.opast.es such as nylon blended with ethylene vinyl alcohol copolymer, or polyvinyl alcohoT bu 
preferably compnses ce.lulosic casings e.g. the well-known regenerated cellulose casing The manufacture 
of such casmgs ,s well known in the art and one of ordinary skill is aware of the common variail S 
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parameters as moisture content, type and amounts of such additives as plasticizers, antimycotics, etc. Such 
casings are typically gathered into shirred sticks as described above using well known processes and 
equipment. During the shirring operation it is common to coat the casing, particularly the inner surface of a 
tubular casing (e.g. by spraying), with a composition termed a shirr solution which may contain such 

5 ingredients as an anti-pleat lock agent, a lubricant, a surfactant, water and/or a humectant. Some 
components may serve multiple functions, e.g. when lecithin or mineral oil is used, these materials may act 
as anti-pleat lock agents and as lubricants which facilitate travel of the casing over a shirring mandrel or 
stuffing horn. Coating with a shirr solution is done to facilitate shirring of the casing and form easily 
deshirrable, self-sustaining sticks of shirred casing which are adapted for stuffing with products, particularly 

w emulsions e.g. meat emulsions which form sausages. While casings may be coated by other means 
(including the well known methods of dipping and slugging), application of other additives and coating 
compositions via shirr solution spraying is convenient, economical and facilitates placement of a regular 
measured distribution of a coating on the casing surface. Prior art peeling aid compositions have been 
applied by spraying the inner surface of the casing via a shirring mandrel and such means of application 

75 are well known. Casings made according to the present invention, especially acidic tubular cellulose 
casings, are preferably coated with the inventive acid resistant peeling aid in such a manner. 

In a preferred embodiment of the invention, casings treated with acidic liquid smoke, particularly acidic 
tar-depleted liquid smoke are coated with a peeling aid composition containing as essential components a 
water-soluble cellulose ether and dextrin and preferably also containing lecithin. In a most preferred 

20 embodiment such peeling compositions will also contain an anti-pleat lock agent, preferably mineral oil, and 
a surfactant, preferably a mixture of ethoxylated monodiglycerides. Lecithin may also be utilized as both the 
anti-pleat lock agent and surfactant, e.g. when used with mineral oil. 

The preferred tar-depleted liquid smoke treated casing is preferably made utilizing an acidic tar- 
depleted concentrated liquid smoke prepared e.g. in accordance with the teaching of U.S. Patent 4,540,613. 

25 Preferably this liquid smoke is externally applied to the casing using a foam applicator. This may be done, . 
e.g. by a process similar to that disclosed in U.S. Patent 4,356,218. Preferably the casing will have been 
treated prior to addition of the liquid smoke with phosphates to inhibit formation of black spots or 
discoloration e.g. in accordance with U.S. Patent 4,511,613. Beneficially, the casing is treated with a base 
prior to addition of the acidic liquid smoke such that upon drying of the liquid smoke treated casing and 

30 prior to shirring, the casing has a pH value of from about 5 to 6. The descriptions and teachings of U.S. 
Patent Nos. 4,540,613; 4,356,218; and 4,511,613 are hereby incorporated by reference in their entireties. 
Suitably, the tar-depleted smoke treated casings will contain at least 2 mg., and preferably at least about 5 
mg. or more of smoke constituents per square inch of casing food contact area. 

It has been found that liquid smoke treated casings, including tar depleted liquid smoke treated casings 

35 similar to that described above, have a tendency to become more acidic upon aging for periods of time 
such as may be expected with normal commercial storage, or upon exposure to heat, particularly at 
elevated temperatures. It has been discovered that refrigeration of such liquid smoke treated casing will 
retard this tendency of the casing to become more acidic (measurably lower pH values). However, 
refrigeration is costly requiring a capital outlay for equipment and having attendant maintenance and 

40 operation costs. Also, failure of the refrigeration equipment may occur, and as previously stated, the 
tendency to form a more acidic casing is merely retarded by refrigeration and not prevented. Therefore, it 
would be desirable to provide a casing coated with a peeling aid composition which is acid resistant as a 
supplement to or replacement for refrigeration. 

In a preferred embodiment of the invention acidic casing or casing which is prone to becoming more 

45 acidic such as liquid smoke treated casing, will be refrigerated at temperatures sufficient to maintain a pH 
above about 5.2, preferably above about 5.4, for a period of at least about three months following extrusion 
and/or shirring. More preferably such period would be at least four months, beneficially at least six months 
and most preferably at least nine months to a year or more. Generally, the effect of maintaining pH is 
believed to improve with decreasing temperatures from ambient with suitable temperatures being about 

50 40* F (4°C) or lower with temperatures of 30-40 °F (-1 to 4°C) preferred. While such refrigeration alone 
without use of dextrin will maintain high peelability of water-soluble cellulose ether-containing cellulose 
casing if the pH does not fall below about 5.2, it is most desirable to combine the benefits of refrigeration 
with those of the inventive release composition containing dextrin and preferably also containing lecithin. 
The effects of storage time on casing pH under various temperature conditions were tested for a 

55 shirred, nonfibrous, tubular, cellulosic casing which had been treated with a concentrated tar depleted liquid 
smoke as described above. Results are reported in Table A; the indicated temperatures are approximate. In 
each example, liquid smoke treated casing was shirred using water applied through the shirring mandrel 
with mineral oil applied in air. The pH of the shirred casings was measured by placing 40 inches of casing 
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3 



into a 250 ml. flask with 25 ml. of demoralized water; after mixing for 2 minutes, the pH was measured by 
inserting a pH meter into the solution. Example 1A indicates that the pH of samples held under refrigeration 
was relatively stable for the first month, but had fallen by the 3 month measurement. The samples of 

Smni?! I ^ , W r S !° red 31 r °° m lem P erature be 9 an * exhibit a pH drop after one month, and the 
samples of Example 3A wh.ch were held at elevated temperatures exhibited a pH drop after about a week 
of storage. The above test indicates that liquid smoke treated casing exhibits a tendency to become more 

sets 7Z1Z?2 '1 ^ ° f J* 3 ? d ifiCati0 " inCreaSinQ With inCfeaSin9 Stora 9 e temperature. A second 
series (Examples 4A-6A) of liquid smoke treated casings were coated during the shirring operation with a 

peeling aid composition containing an aqueous dispersion of a water-soluble cellulose ether (carboxymethyl 

ceHulose), mmeral o,l and a surfactant (Mazol 80 MG K) and the pH was measured under similar 

ExamX SaSe r * ^ " ** to ,h0Se ** 



Table A 



Example 

NQ, 


Temperature 

•F (°C\ 






PH 








Initial 


2 


9 


30 


90 fDays^ 


1A 


30-40 (-1 to 


4) 


4.9 


4.9 


4.9 


4.9 


4.4 


2A 


70-80 (21 to 


27) 


4.9 


4.9 


4.9 


4.8 


4.3 


3A 


120 (49) 




4.9 


4.9 


4.7 


4.5 


4.0 


4A 


30-40 (-1 to 


4) 


4.9 


4.9 


4.9 


4.9 


4.4 


5A 


70-80 (21 to 


27) 


4.9 


4.9 


4.9 


4.8 


4.3 


6A 


120 (49) 




4.9 


4.9 


4.8 


4.5 


3.9 



fih J! J " 9S 6 Pr6Sent invention may be pre P ared from tubular casings, particularly non- 

f-brous casings of regenerated cellulose. These coated casings are fabricated in accordance with any of the 

rnT mer ? meth ° dS ° f aPplyi " 9 3 C ° ating com P° sition . ^Pically to the internal surface thereof. The 
coating composition components are more fully described below. 

An essential component of the coating suitable for use in accordance with the practice of the present 
ethe rw n hi C ch n ma e v STU V"? " Water ' S ° M ° cellulose et hers. Typical water-soluble cellulose 
a for exalt y ^!thT P 7? "1*? water - soluble ■»*' and hydroxyalkyl cellulose ethers such 

as, for example, methylcellulose. hydroxypropyl methylcellulose, hydroxypropylcellulose, ethyl methylcel- 

clToJ'r^" K ellUl T ethy ' ^-^ellulose «d preferably' the anionic tZ2SL 
ceHulose e hers such as, for example, carboxymethylcellulose and carboxymethyl hydroxyethylcellulose 
Commeraally, carboxymethylcellulose (CMC) and carboxymethylhydroxyethylcellulose are almost lays 
S °tT S T' and " iS We " "««*ad trade practice not to refer to the commercial product as 

htSf l U n S ? P r P °! e ° f * hiS ap P |ication ' «o these anionic materials shall include salts 

thereof e.g. the sodium salt and other alkali metal salts thereof. 

The amount of water-soluble cellulose ether present on the internal surface of the food casing which is 
necessary to impart desired release characteristics, can vary over a wide range; though very small 

S n e nni re f Ua,,y reqM - h 9enera '' ^ casings of the P resent invention will contain at leas 
about 0.001 milligram of cellulose ether per square inch of casing surface (0.0002 mg/cm*) and oreferablv 

SSZUT ° ° 02 h mg/in2 009 m9/in2 (0 0003 -° 014 mg/cm2 > of said oeJoteLT^Z 
rlZ T^Z ""I 9 3 COati " g ° n the internal surface t^reof between about 0.03 mg/in* and 0 07 

mg/ in2 (0.005-0.011 mg/cm*) of said cellulose ether. Greater amounts of the cellulose ether component may 

ann S TT' ? U9h genera " y " Wi " n0t material,y im P rove the release characteristics of the casing 
and with certam types of meat formulations or processing conditions, fat separation may be encountered 

An essential component of the coating composition for casings according to the present invention is 
dextrin. Dextnns are products formed by hydrolysis of starches by acid and/or heat. Starches a e poT me s 
wh>ch occur naturally in plants. Commercial sources of starches include cereal grains such as corn wheat 
rice and sorghum, and roots such as potato, arrowroot and tapioca (cassava). Typically starches are a 
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mixture of amylose and amylopectin and the relative amounts of these polysaccharides have a major 
influence on starch properties. Also, for these starch constituents the average degree of polymerization and 
distribution of molecular size will vary from one plant variety to another e.g. tapioca starch has a typical 
amylose content of about 17-22 percent while the amylose content of corn starch is about 22-28 percent. 

5 Starches may be modified and converted to dextrins by controlled degradation to break polymeric bonds 
and produce low molecular weight fragments. The properties of dextrins may vary e.g. depending upon the 
plant source of the starch. Starch conversion to dextrins is typically carried out by the action of heat either 
alone or in combination with acid, although other methods of dextrin formation are known e.g. by use of 
enzymes, or acid without heating. Dextrins formed by application of heat are also known as pyrodextrins 

10 and include British gum, yellow dextrin (canary dextrin) and white dextrin. Primary variables in the 
pyrodextrinization process, aside from the plant source of the starch, are moisture content, the presence or 
absence and amount and type of an acid or catalyst, and heating conditions including temperature and time 
of reaction. Many dextrins of varying viscosities and solubilities in water are commercially produced, often 
by proprietary processes. Tapioca dextrins are known as high quality dextrins which may produce 

75 dispersions of excellent clarity, and stability. Starches, dextrins and processes for their manufacture are 
further described in the following three references, the teachings of which are hereby incorporated by 
reference: Rutenberg M.W. "Starch and Its Modifications", in: Davidson, R.L, Handbook of Water-Soluble 
Gums and Resins, Chapter 22, (McGraw-Hill, Inc., 1980); Satterthwaite R.W., et al "Starch Dextrins" in 
WhistlerJR.L., Industrial Gums, 2nd ed., pp. 577-599 (Academic Press, 1973); and Kennedy H.M., "Starch 

20 and Dextrins in Prepared Adhesives", in: Whistler, R.L., Starch Chemistry and Technology, pp. 593-599 
(Academic Press, 1984). 

Preferred dextrins for use in the present invention are acid hydrolyzed pyrodextrins such as white or 
canary dextrins. Especially preferred are tapioca dextrins such as that commercially available from National 
Starch and Chemical Corporation of Bridgewater, New Jersey under the brand designation Crystal Gum. 
25 Crystal Gum is described as a tapioca dextrin which is white to off-white in color having a pH of about 3.0 
(in 1% solution) and a specific gravity of about 1.5. It is commercially available as a powder with an 
approximately 7 percent moisture content. Crystal Gum tapioca dextrin is further characterized as being 
easily dispersed in cold water, but requiring heating to achieve optimum solubility and as having a low 
viscosity while hot. 

30 The amount of dextrin present on the internal surface of the casing, which is necessary to impart 
release characteristics, can vary over a wide range. In general, tubular casings of the present invention will 
contain sufficient dextrin to provide increased peelability in an acidic casing environment such as that 
present on a liquid smoke treated casing having a pH of less than 6, preferably less than about 5.5 and 
most preferably less than 5.0. Suitable amounts of dextrin range from 0.10 to about 1.0 mg/in 2 (0.016-0.155 

35 mg/cm 2 ) of casing (food contact surface), and preferably from about 0.20 to about 0.70 mg/in 2 , and most 
preferably from about 0.30 to about 0.50 mg/in 2 . Lesser amounts of dextrin will have a decreased benefit on 
peelability of acidic casing. Use of amounts greater than 1.0 mg/in 2 while believed to be workable may 
negatively impact upon processing or shirred stick properties such as coherency and deshirr forces. 

A preferred component of the inventive coating composition according to present invention is lecithin. 

40 Lecithin is a mixture of diglycerides of stearic, palmitic and oleic acids, linked to the choline ester of 
phosphoric acid. Most commercial lecithin is a mixture of naturally occurring phospholipids which are 
derived from soybeans. Typical soybean lecithin comprises the following acids with approximate percent- 
ages: palmitic (12%), stearic (4%), palmitoleic (9%); oleic (10%), linoleic (55%) linolenic (4%) and C 2 o to 
C22 acids including arachidonic (6%). 

45 Lecithin is an anti-pleat lock agent which may also act as a surfactant with both wetting and emulsifying 
properties. It may also promote peelability of the casing. Lecithin is known to function as a release aid, 
dispersant, lubricant, softener and to control viscosity in various food industry applications. Lecithin is an 
amphoteric emulsifier. As used herein, the term "lecithin" includes both unsubstituted lecithin and substi- 
tuted lecithin which has been modified by chemical means. Suitable lecithin is commercially available from 

50 Central Soya Co., Inc. of Fort Wayne, Indiana under the brand designation Centrolex-P 6420. Centrolex-P 
6420 is commercially available as a food grade, essentially oil-free, water dispersable and oil soluble 
granular soybean-derived lecithin having a minimum of about 97% of acetone insoluble phospholipids. 
Centrolex-P 6420 is further described in a product brochure from Central Soya entitled "Specification for 
CentrolexTMP, Granular Soybean Lecithin (Product Code 6420)" (August 1, 1988) and a booklet entitled 

55 "The Lecithin Book". (December, 1989, Central Soya Co., Inc.) which brochure and booklet are hereby 
incorporated by reference in their entireties. 

Since lecithin may be utilized in the present invention as an anti-pleat lock agent or possibly to enhance 
or potentiate a peeling aid, the amount of lecithin present on the internal surface of the casing may vary 



» 
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z: n Tir*;Xwi£ e ^s rirr of th T e present invention wi " ^ «■*«■ 

and lecithin combinat^paZlaJv ^ an ' *?« ? . 1" ^ Jhe water " so,ub,e »»*»e elher, dextrin 
as ethoxylated nZKtll ^ SUCh 38 minera ' 01 3nd 3 Surtac,ant suc " 

a to peeling aid ^2S£T3ZItaS 'Th^.^'^' P3rtiCU ' 3r,y at pH va,ues be 'o* 7, relative 
synergistLly S^EXJSX SutaL" T^,™? combinalio " * dextrin and lecithin may act 
or mi rttaJF^^^Z^*^ ™ y *™ ab °* 0.05 to 0.50 mg,n* 

to prepare the 

'0 and animal oils such as refined animal .IT ?'m f ' ! ' f,ed °' ls Includ,n 9 mineral, vegetable 

have a me.ting poin b^ aboT OO ' f led n °? ","""»* R < uid at ™m temperature or 
triglycerides. aFso suitabte as ar! ant \ oZ ^i, ? T™* °' 1 Si ' iCOne oi,s and medium ohain 
may be placed in ^rZ^^Z^J^ T SUCh 38 ledthin - Ma,eria,s ** «• or 

of material would be f^arnp e Tn aTl 7* T ^ * Ty P ical of »* 

* preferred as an ^ZZT^^Z °" " ^ ^"'^ SUit3ble 3 " d 

P-eaX^ Which * -P-* 0^ P-oting deshirring of 

and thereby damage the casino b v clatL nf * k ! ! CaSi " 9 "** t0 Unduely adhere to eac " other 
anti-pleat lock agent wilt pSbl e^tl P „ i ' " bre3kS dUrin9 d6Shirrin 9 and stuffi "9. The 

the ^^tLS^-K r; ^ " ^ 0 " * * ~ surface of 

lock agent, preferably SoB m Z , ^ Suitab,e amoun,s of a " anti-pleat 

o.o47m 9 / cm \ an ?~ 2 KSS !o S^S&* *5 M — • - <° - 

operations e.g. as the cas.nJ Dalies Znlh fn ^'k^ 396 ' " nd Pinh °' in9 ° f CasinQ durinQ shirring 
lubricants ma? Z^TZi t to STg^S 3 ^ d 
to 0.8 ma/In 2 (0 09?-n 1?4 mn/™2 r>, * (u.U47-o.186 mg/cm 2 , and preferab y about 0 6 

. oi,y «A"JS^ ! 2^^JK?5iJ2t: ar : 9eneral,y unnecessary - producin9 an 

Pinholing. tearing or other shirring defects am ° Un,S ' nCre3SeS the P ° Ssiblity of breaka ° e 

so^^L^ZZa^ZT^ r^ 0 " 8 ° f the Present inventi0 " those 
oil such ftTSlSiUrSSS loll ? t C h CaSin9 8UrfaCe 3nd/0r 38 emulsifyi "9 a 9 e "ts for the 
35 ce.lu.osic casing NonlSna examls SET h ! C ° at ' n9 com P osition a o™ S the surface of the 
water-soluble sLctenteSh * Svt„« T?^ ,nC,ude water dis P ersibla or at least partially 

example, ^XS^I^^Z^JTT ° T~ "** " ^ fetty 3cid esters ' ,0 " 
pentaerythritol, anTglucosides aTwelllf TL P ^ J* an ^ toso ^\s, glycerol, polyglycerol, 
anphatic P^y!^ «— — ■ -hin, and 

(commercially avaS from otnJ^ in f Z?™ 8 ° (po,yoxyetn y |ene 29 sorbitan monooleate) 
mixtures ^sTas Z^ZZ h* h° W !"; ,n 9 ton - Delawa ^. ethoxylated monodiglycerides o 
from Mazer Chemical ?nc of Lrnee ^ 5? d f s '9 natl0n Mazo > 80 MG K (commercially available 
» Inc. under the ^^.IS^^L^S T* 6 (COmmercially availab 'e from ICI Americas 
ethoxylated monodigly^ eS ff P refe ^d surfactant is a mixture of 

lock agents e.g. lecSL and Tween 80 ° ^ S ° m6 SUrfaCtantS are 3lS0 known t0 act as anti-pleat 

be pretronTeTnne^r^a 2 " 3 7*" ° f ™ nod *'yoeride S (Maze. 80), may 

- anti-pleat loci agen especiaSv o L LdT« " !T V* ^ CaSi " 9 SUrf3ce and assist " di sPersing the 
components of ^SL S 'SS^i T" T*™ ^ 3id com Positions which contain 
0.06 mg/in* maSZSm^^Sf^ ^mounts of a surfactant may range from about 0.005 to about 
as iterf so ^^o7Tio^^Vn" SUrfaCtant ° f eth0Xyl3ted ^onodigiycerides such 
uneven disWbufcn of the coatinn ^ T °° Me surfactant ma V '« ad to an 

additional bene ° s are believed to b7S T V" 9 >U * 08 3 " d With inCreased surfacte nt any 
deleterious effect or^ "152^,1^2? h'" " B ? ,hcanCB re,3tive 10 the addad cost or possible 
shirred stick. Pr ° Pert ' eS SUCh 38 coher ency, deshirring forces and straightness of the 

A number of factors are known to affect the preparation of shirred casing sticks and the suitability of 



I 

! 
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shirred casing sticks for use in the processing of various types of food products, particularly when high 
speed automatic equipment is employed in the shirring and stuffing operations. For example, when water is 
applied to the casing during the shirring process, it is known that take up by the casing of excessive 
amounts of water may cause the casing to seize on the shirring mandrel making further processing thereof 

5 very difficult, if not impossible. Also, addition of excessive water may cause swelling of the shirred casing 
leading to "growth" of the shirred stick particularly in length which may form nonuniform shirred sticks of 
varying length or straightness. However, addition of water does have the benefit of acting as a plasticizer 
which may facilitate the shirring operation. Accordingly, when it is desired to apply the coating compositions 
described herein, for example, while the tubular casing is passing over a shirring mandrel just prior to or 

w during the shirring operation, the amount of coating composition applied while treating the internal surface 
of the casing with a water-soluble cellulose ether and dextrin is controlled to limit the amount of water 
added to the casing. 

It is advantageous to avoid application of more coating composition than can be imbibed by the casing 
in order to prevent excess coating composition from being lost and wasted or from accumulating in 

75 localized areas of the shirred sticks with resulting detrimental effects thereto. Generally, not more than 
about 6 mg/in 2 (0.93 mg/cm 2 ) and preferably not more than about 5 mg/in 2 (0.78 mg/cm 2 ) of coating 
composition containing a water-soluble cellulose ether preferably in an amount of at least about .05% by 
weight and containing dextrin, preferably in an amount of at least 2% and optionally and preferably 
containing lecithin, preferably an amount of at least 1%, should be applied to the internal surface of the 

20 tubular casing. The application of said coating composition should be further controlled so that less than 
about 5 mg/in 2 (0.78 mg/cm 2 ) of water is applied to the surface of the casing while applying to the internal 
surface thereof at least about 0.001 mg/in 2 (0.0002 mg/cm 2 ) and preferably between about 0.03 mg/in 2 and 
0.07 mg/in 2 (0.005-0.011 mg/cm 2 ) of cellulose ether, and at least about 0.1 mg/in 2 (0.0155 mg/cm 2 ) and 
preferably at least about 0.2 mg/in 2 (0.031 mg/cm 2 ) of dextrin and optionally but preferably at least about 

25 0.05 mg/in 2 (0.008 mg/cm 2 ) and more preferably at least about 0.1 mg/in 2 (0.0155 mg/cm 2 ) of lecithin. The 
casing after shirring should have a suitable moisture content of about 25 to 50 percent by weight based 
upon bone dry cellulose and preferably about 30 to 40% for liquid smoke treated casing. Casing brittleness 
increases with decreasing moisture content and the tendency to produce curved, nonuniform and/or swollen 
shirred sticks subject to post-shirring elongation increases with higher moisture levels. 

30 Another factor known to be especially important in affecting the suitability of shirred casing sticks for 
use with automatic food stuffing equipment, for example employed in the preparation of products such as 
frankfurters, is the durability or coherency of the shirred stick as a self-sustaining article. A disjoinder or 
break in the shirred stick prior to mounting on the stuffing apparatus may make the stick unsuitable for use. 
Accordingly, any treatment such as the application of a coating to a tubular food casing that is to be formed 

35 into shirred casing sticks must be considered in light of its effect on coherency. Advantageously, such 
coatings will assist in formation of shirred sticks of casing which have sufficient coherency to bold together 
from immediately after shirring through shipping and ultimate use, while allowing the shirred casing to be 
easily deshirred during stuffing operations without production of casing defects such as holes or tearing and 
without requiring undue force thereby minimizing such defects. 

40 Following is a description of the coherency test that is used for determining this important characteristic 
of shirred casing sticks of the present invention. 

COHERENCY TEST METHOD 

45 Coherency (COH) of a casing stick is determined by measuring the bending moment in inch-pounds at 
the breaking of a stick. A casing stick is cradled on two V-notched support brackets secured on a base 
plate and spaced apart a distance (D) about 80% to 90% of the length of the casing stick being tested. A 
pressure member having V-notched struts spaced apart a distance of D less 4 inches is centrally lowered 
onto the top of the casing stick. A downward pressure is provided by lowering a force gauge (such as 

so Chatillon Digital Force Gauge, Model DFG-10 with a "Hold at Maximum Device"), that is secured centrally 
to the pressure member at a constant velocity of about 8 1/2 inches per minute. The force is increasingly 
applied until the casing stick breaks. The maximum force reading P in pounds is noted. The bending 
moment in inch pounds at break on the apparatus is equal to P/2 x 2 inches, and thus the force reading P 
equates to inch-pounds of bending moment to break the casing stick. In general, a coherency of at least 

55 about 1.0 inch-pound (1.2 cmKg)is required to provide shirred sticks of sufficient integrity to survive normal 
packaging and handling operations from the time of shirring until use on a stuffing machine, a coherency of 
at least about 2.0 inch-pounds (2.3 cmKg) is desirable, and at least 2.5 inch-pounds (2.9 cmKg) is 
especially suitable and preferably at least 3.0 inch-pounds (3.5 cmKg) is achieved. 
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ft JT» ' S imP ° rtant in affecting the sui1abi,it y of s n™a casing sticks for use with automatic 

food stuffing equ.pment is the deshirring force required to deshirr the casing, if the required dZrnno 2£ 
-s excess^, tearing of casing will result during deshirring. A deshirring force test as descried below was 
employed ,n evaluating the coated casings of the present invention aescnbed below, was 



Deshirring Force Test 



TO 



75 



20 



in whirl „mk « ?t ermme the f ° rCe required t0 deshirr a selecte d stick of casing in the direction 
m wh.ch ,t would be stuffed. The apparatus used consists of a force gauge (Model DFG-2 ChatiHon d2 
Force Gauge measuring from 0 to 2 pounds in 0.001 lb. increments) an a puHey ^ «2S^r2S 

st rj h ,s ^ s : d ? puN and deshirr the ^ fr ° m *• ^ **. ^iTiSSSFl 

stick ,s pulled and desh.rred at a constant speed of about 60 inches per minute equ,pment ' a casin 9 

The test procedure for the deshirring force tests consists of the following steps: 

i^zir r^rsits ^s mate,y 2 inch (3 cm) samp,e * — - °- 

fi^Th! 10 ?^ diSP0S6d P ° rti0n ° f each Stick samp,e is deshirred by hand approximately 1 inch (2 5 
^irr«,^^^,*^ h - P ^ (C ° ne P ° rti0n) ° f 6aCh StiCk is -app^Twith Jive tepfto 
S Thl h '1 ! 9 „ . rr 31 th3t C ° ne P ° si,ion and to provide a tab damping. 
ilJhilt P tk" ° f ^ StiCk iS C ' amped *° the force 9auge usi "9 a spring clamp which is 
attached to the gauge. The other (taped) end of the stick is clamped to the reeling device attached o the 



35 



40 



45 



SO 



55 



(d) The reebng device and pulley mechanism is started and the casing deshirrinq beoins A chart 
recorder contmuous.y records measurements of the deshirring force on the force Zg .The minimum 
values obtamed for each section of the shirred stick are averaged as are th mJZ ^ vIluesTnd the 

orovilT?' tW ° additi ° nal StiCkS ° f CaSin9 - The nine 2 r^d are avera 1 o 

ssr: :r d u e r s orce - * so - the nine ~ vaiues — - 

on JlLT^n™ *?" " " indicati0n of lne ,ikelinood of °< a shirred stick during stuffino 

operations. H,gh speed desh.rring upon stuffing with automatic stuffing equipment is likelv to caLS 
breakage or pmholes in casing exhibiting excessively high deshirr forces " ke ' y *° Cause tears ' 

HiamlTr 1 w 6 !^^ f ° r ? Va ' UeS ° f CaSi " 9 wi " vaf y depending upon such well known parameters as casino 
fhe cSg tVPe ^ 8128 ° f ShirriP9 P,eatS ' 38 We " aS the p — • *Pe - amoS oTty c^g on 

set fortVrh 0 " Wi " be , C0 ^ e m ° re Clear when considered together with the following examples which are 

St t T ?, ? ere ' y " IUStrative ° f the invention and whicn ere not intended in any manner to be 
l.m,tat.ve thereof. Unless otherwise indicated, all parts and percentages are by weight 

Examples 1-8 

emulsifier of ethoxylated monodiglycerides (commercially available from Mazer Chemical Inr rrf r LT 

EST If " : h (C ° t m T rCia,ly aVai ' able ,r ° m National Starch and Chemical Corporation ol elgew^ew 
W- V F T r cZ T na 7 CrySta ' GUm) WhiCh had Previ0us,y been dis Pe"sated w£h h^ng to abort 

S rJSSSJSZ?St^ ,rt C ° nt f n taPi ° Ca d6Xtrin - A,S0 ' Examp,e 8 rep,aced *e Maze. 80 MG K 
ton Defaware th« t h ? monoote ete (commercially available from ICI Americas Inc. of Wilming- 
or eacTcTln n, ? < des.gnation Tween 80). The weight percent composition of each component 
for each coat,ng of examples 1-8 ,s listed in Table 1 with the balance of each composition being water 
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Commercially produced nonfibrous casings of regenerated cellulose made from viscose having a flat 
55 width of about 1.3 inches (3.3 cm.) were used to prepare casings of these examples. These casings were 
treated as described above with acidic, concentrated, tar-depleted liquid smoke (See e.g. U.S. Patent Nos. 
4,356,218, 4,511,613 and 4,540,613) to provide a smoke color and flavor transferable casing and were also 
treated with phosphates to inhibit discoloration and black spot formation on the casing. These casings were 
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kept as roll stock for approximately four months and then were shirred on an apparatus similar to that 
disclosed in U.S. Patent No. 2,984,574 by a method similar to that disclosed in U.S. Patent 4 818 551 As 
each length of tubular cellulose casing was being shirred, the particular coating composition was applied by 
metering through the shirring mandrel along with a stream of inflation air. For Examples 1-3 and 5-8 the 
amount applied was about 4.82 mg. of coating composition per square inch of casing (0.747 mg/cm*) and 
for Example 4 the amount applied was about 3.75 mg. per square inch of casing (0.581 mg/cm 2 ) The 
resulting shirred coated casings of Examples 1-3 and 5-8 had a moisture content between about 41-46 
percent. Example 4 had a moisture content of about 36 percent. 

The pH was measured for casing of each example by cutting a forty inch (102 cm) length of deshirred 
Z 2 T S ( ma " P ' eces and viscously shaking the pieces with 25 ml. of deionized water in a flask followed 
» rZ r 2 ° H mmutes with a ^sequent second period of shaking. The pH was then measured using 

a PH meter after allowing the casing pieces in the liquid to settle. The pH results are reported in Table 1 

The pH was measured about 1 month after shirring with room temperature storage. The pH was also 
measured at about 1 1/2 months with approximately 2 weeks of heat aging at about 55' C. The pH was 
agam measured at 4 months after shirring with room temperature storage. The pH results demonstrate that 

vaTuelTn^h? 0 y K 3t d temperatures ' the P H of smoke treated casing drops from initia. 

values and the casing becomes more acidic. 

m JH C H S r ° Pert i eS ° f th6 Shirr6d S,iCkS ° f CaSing includin 9 coherenc y and both "Mmum and 
maximum deshirring forces were measured initially (1-3 days after shirring). The deshirring forces were also 

~' ~ d 3 ab ° ut * m ° nths after shi " in 9- The results are reported in Table 1. The deshirr forces were 
rZnfl ? hun i dr6d j h 0 S place with a 9 eneral significance of ± 0.05 lb. All of the Examples 1-5 and 
comparative Examples 6-8 formed shirred sticks of excellent initial coherency as measured about 3 days 

TJrr^r?, °° ated " Sin9S ° f * he Present invention a " had 9° od minimum deshirr forces which for 
Examp es 1-4 were lower both initially and at three months than those values of comparative examples 7-8 

Leant !LT m T . f ° rCeS ^ SimMar f ° r a " ° f the inventive examp,es and comparative examples 
thTvli!! I T imUm d6Shirr f ° rCe f ° r Examp,e 3 of the invention was significantly lower, while 

™ f0r COmp f a * e exam P |e 7 was significantly and undesirably higher. At three months following 

ZTlV r W3S 3 ! enC/ t0WardS increasi ng maximum deshirr forces, although inventive Examples 1 2 

Tlcu^ ZlrT Hity With ' ittle Chan9e in Va,U6S 38 COmpared t0 the comparative examples. 'in 
particular, the initial and three month test data of Example 1 of the invention indicates very stable minimum 

and maximum deshirr force values for the casing tested. Such stability is desirable to avoid variations in 
casings of different ages thereby allowing users to produce uniformly sized sausages during stuffing with 
11 T'T a96S - F ° r nonfibrous ^ s^oke treated cellulosic casing having a flat width of about 1 3 
inches (3.3 cm) an average maximum deshirr force of less than about 0.8 pounds is preferred. Examples 1- 

Jll V<TT n a ?f 6 9 ° 0d deShirr f ° rCe values and *• initial values ,or Exa "Ple 5 are also good. The 
f S!,! « a " ( ^ 0n deShirr f0rCeS can be seen direct,v bv comparing Examples 2 versus 5 and 
dextrin reSpect,vely - Removal of lecithin substantially increases deshirr forces, as does addition of 

linuiH^mS °\ th f ab ° Ve u aSin9 ,r ° m C00ked frankfurters was tested at 2 months by stuffing shirred, 
hquid smoke treated casing which was coated with the compositions indicated above in Table 1 followed by 

milt 2? CaSi u" 9 ' C ° ated Shirred Casing was stuffed with a hi 9" collagen content, frankfurter-type 

TlrJi US ' ng . a ha " d ° Perated tab l e Stuffer with links formed b y ^ casing by hand. The 

stuffed casing was then placed in an 82 'C oven for about two hours after which the cooked encased 

I? 9 !l Wer . e „ P d in trayS containin 9 room temperature deionized water for a period of 2-3 minutes 

the Tin', "2 " I '° % f! ™ b-h (3b ° Ut °" C) ^ peeled ' Afte ' ~al «™ ^ 

w 2f h 2 ? W3S ,en9thwise with 3 razor and casing peeled off. The peelability of casings 

£ how m T P !!" eVa ' Uated " d aSSi9ned 3 number from 1 t0 5 with 1/2 point increme "ts on the basis 
o oh?I "°T 9 ° ■ manipulation of the ceased frankfurter by rolling and handling of the encased 
product between the evaluated thumb and fingers was required to overcome meat adhesion to the casing 
The evaluator attempted to displace the inside surface of the casing from the meat surface without damage 
L^,? US H 9 f h meat SUCh 38 ,earinQ ° r StiCKing 0f the casina - Five encased ,inks w ere evaluated for each 

fotows average value reported 10 the nearest 1/2 in Table 1 - The rating s y stem em p'°y ed wa s as 

Value 

5 Immediate release of casing from meat surface without working. 
4 Peels with slight amount of working. 
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3 Casing peels with some working; peeled casing is free of meat. 

2 Casing peels with much working; some meat may adhere to peeled casing. 

1 Casing adheres to meat and does not peel. 

The shirred coated casings were also tested one month after shirring for peelability on a commercial 

5 stuffer and a high speed machine peeler. A frankfurter-type meat emulsion prepared from a formulation 
containing beef and pork trimmings and a high content of collagenous materials was stuffed into shirred 
lengths of casing, linked into frankfurters, and cooked in a smokehouse using conventional procedures and 
equipment. During cooking, no additional smoke was added. Stuffing was performed on a Supermatic RT7 
brand stuffer (available from Townsend Engineering Company of Des Moines, Iowa). Generally the 

io processing cycle used consisted of an approximately 30 minute period during which time the temperature 
of the smokehouse was increased from about 140* F (60° C) to about 180° F (82° C) while maintaining a 
relative humidity of about 20%. The temperature of the smokehouse was maintained at about 180* F (82 *C) 
with 20% relative humidity until the internal temperature of the test samples of the encased frankfurters 
reached 160° F (71 * C) at which time the cooked encased frankfurters were showered in the smokehouse 

75 with tap water for ten minutes. The cooked and showered, encased frankfurters were then removed from the 
smokehouse and treated to ten minutes of chilling in a brine shower. The cooked, showered and chilled 
frankfurters were removed from the brine chiller, placed in a tray with ice water and then fed into a Ranger 
Apollo brand peeler (available from Townsend Engineering Company of Des Moines, Iowa) for high speed 
machine removal of the casing from the cooked foodstuff. Results of the peeling tests are reported in Table 

20 1. Peelability is reported as a percent of the number of frankfurter links which peeled relative to the total 
number of frankfurter links subject to the peeling operation (i.e. 100% denotes that the entire casing was 
peeled from all frankfurter links and the peeled casing was free of meat). For each example, at least 400 
links were stuffed and fed to the peeler. 

The above one month peeling test was repeated for Examples 1, 2 and 8 at three months after shirring 

25 (about 7 months after extrusion and coating with liquid smoke) and under similar conditions to the above 
one month test except additional samples of casing for each example were subjected to storage at elevated 
temperature (about 55* C) for about one week during the three month interval from shirring. Therefore, 
peelability of casings which were aged at room temperature for the entire three month period was 
compared to similar casing whose three month aging period included about one week storage at about 

30 55° C. The results are reported in Table 1 . 

The above one month peeling test was repeated for Examples 1, 2 and 8 at 5 months after shirring 
(about 9 months after extrusion and coating with liquid smoke). This test was conducted under similar 
conditions to the one month test except that the stuffer utilized was a Frankamatic DB-2 brand stuffer 
(commercially available from Townsend Engineering Company of Des Moines, Iowa). 

35 Comparison of the peeling test data in Table 1 demonstrates that the inventive acid resistant coated 
casing provides improved peelability. The high speed machine peeling test made at one month after 
shirring with room temperature storage showed from 99-100% peelability for all of the examples and 
comparative examples. The superior peelability of the invention is evident in tests conducted upon further 
aging. In the hand peeling test conducted at two months after shirring, the casings of the invention 

40 (Examples 1-5) were all evaluated as superior in peelability to all of the comparative Examples 6-8. In 
particular, Examples 1-4 which contained lecithin demonstrated very good to excellent peelability. The 
second high speed machine peeling test (conducted at about 3 months after shirring of Examples 1 and 2 
of the invention and comparative Example 8) confirmed that the peelability of aged shirred casing having 
coatings of the invention was greatly superior to that of comparative Example 8; this was demonstrated for 

45 samples stored at room temperature and also for samples whose storage time included a period of heat 
aging at about 55° C for about one week. A further test of peelability was made of casing stored at room 
temperature for 5 months after shirring. In this 5 month test the inventive casings of Examples 1 and 2 
machine peeled at rates over 3 to 4 times greater than that for the casing of comparative Example 8. 

In comparative Example 6 a water-soluble cellulose ether was applied to casing in similar amounts of 

so CMC per unit area surface as for Examples 1-5. Other components of the composition of comparative 
Example 6 were likewise similar to Examples 1-5 except that Example 6 did not contain dextrin or lecithin. 
Example 6 had poor peelability as shown by the two month hand peel test. Comparative Example 7 was 
similar to comparative Example 6 except that the amount of carboxymethylcellulose (CMC) was increased. 
The two month hand peel test indicates that increasing the amount of CMC improves peelability and 

55 coherency, but deshirr forces became undesirably high which can lead to an increase in pinholes, tearing 
and breaking during stuffing operations. The improved peelability of comparative Example 7 was still inferior 
to that of the Examples of the invention 1-5 which examples also had lower deshirr force values than 
comparative Example 7. In comparative Example 8, a coating composition similar to that of comparative 
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Example 7 was employed except that the surfactant (Mazol 80) was replaced with polysorbate 80 (Tween 
80) and a greater amount of this different surfactant was used. Comparative Example 8 had good coherency 
and acceptable deshirr forces which values were reduced from those of comparative Example 7 However 
the peelability of the coated casings of comparative Example 8 was very inferior to the inventive coated 
casing as shown in the 2 month hand peel test and in the 3 and 5 month machine peel tests. 

The above tests demonstrate that the inventive casings which contain a water-soluble cellulose ether 
and dextrin (and preferably also lecithin) have improved peelability especially when the casings are acidic 
particularly at pH values less than 5.0. 

The inventive casings of Example 1-5 and particularly Examples 1-4 which contained lecithin show an 
excellent combination of desirably low deshirr forces with excellent coherency and very good to excellent 
peelability for acidic casing. In contrast, the comparative examples have undesirably low peelability and in 
Example 7 undesirably high deshirr forces. 

Examples 9-14 

Examples 9-14 are comparative examples (not of the invention) which examine the effect of lecithin as a 
peeling aid for casing. Similar regenerated cellulose casing was used for all of the examples except that 
examples 9-12 were coated with an aqueous dispersion of mineral oil, a surfactant (Mazol 80) and a 
humectant (propylene glycol), while Examples 13 and 14 additionally contained a water-soluble cellulose 
ether peeling aid (CMC), but did not contain propylene glycol. Examples 11, 12 and 14 were treated with a 
tar-depleted liquid smoke solution prior to the shirring operation while the above noted aqueous dispersions 
were added to the casing during the shirring operation through a shirring mandrel. Lecithin was added to 
the casing of Examples 10 and 12 in the amount of about 2 percent by weight of the aqueous dispersion 
The coated casings of Examples 9-14 were similarly stuffed with a meat emulsion to a diameter of about 22 
mm cooled and peeled under conditions optimized for peeling of casings coated with a CMC containing 
peeling aid. Four shirred sticks of casing were stuffed and subjected to machine peeling operations Table 2 
reports the average percentage of peelability for each example. 



Table 2 

MACHINE PEBT. TV.RJ 



Treatment 



Liquid CMC Leci- » of % PeelaMHt-v 
Smoke thin Sticks Avg. S.D.* 




N <> Mo 4 48.1 16.6 

19.5 



10 " ** No No 2 4 49.4 

11 " " ** Yea No - 4 

12 " " ** Yes No 2 4 

13 " " *** No Yea - 4 



0.4 0.6 
1.7 1.5 



14 « » *** yes Yes 



99.2 1.6 
99.2 1.6 



* S.D. = Standard Deviation 
** Nonfibrous regenerated cellulose casing coating included 
mineral oil, Mazol 80 and propylene glycol. 
*** Nonfibrous regenerated cellulose casing coating included 
mineral oil and Mazol 80. 



■I 

.1 

* 

r. 
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A comparison of Examples 9-14 Indicates that lecithin without CMC does not function as a peeling aid 
for either regular or liquid smoke treated casing. Previous Examples 1-5 Indicate that lecithin in combination 
with dextrin and a water-soluble cellulose ether such as CMC may enhance the peelability of casings 
coated with dextrin and a water-soluble cellulose ether peeling aid. 

5 

Examples 15-16 

A laboratory peelability test was conducted similar to the manual peeling test described above for 
Examples 1-8. In Examples 15-16 tar-depleted liquid smoke treated casings were similarly prepared and 
io shirred using an aqueous dispersion of the compositions indicated in Table 3 to coat the inside surface of 
the tube during shirring by spraying through the shirring mandrel. Within one week of shirring these coated 
shirred casings were stuffed, cooled and peeled following the procedure described in Examples 1-8. The 
peelability of the encased frankfurters was examined and evaluated on a scale of 1-5 as described above 
for Examples 1-5. Results are reported in Table 3. 

15 

Example Composition fwt.%) Laboratory (Hand) 

No. CMC Mazol Mineral Dextrin Lecithin Peelability 
20 80 Oil 

15 1.0 0.45 2.0 12.5 — 5 

16 0.98 0.44 2.0 12.3 2.0 5+ 

25 

Both examples of the invention demonstrated excellent peelability in the laboratory peel test with the 
lecithin containing example exhibiting remarkable peelability and also a slightly darker color transfer of 
liquid smoke from the casing to the surface of the frankfurter. 

In view of the above description, examples and the claims, different embodiments, modifications and 
30 changes will be apparent to those skilled in the art and all such modifications, embodiments and changes 
are deemed to be within the scope of the inventions defined by the following claims. 

Claims 

35 1. A tubular acid resistant release coated food casing comprising a casing having a coating on the inner 
surface, wherein said coating comprises a water-soluble cellulose ether and a dextrin. 

2. A casing, as defined in claim 1, wherein said coating further comprises a lecithin. 

40 3. A casing, as defined in at least one of the claims 1 to 2, wherein said coating further comprises an anti- 
pleat lock agent. 

4. A casing, as defined in at least one of the claims 1 to 3, wherein said coating further comprises a 
surfactant. 

45 

5. A casing, as defined in at least one of the claims 1 to 4, wherein said casing is treated with liquid 
smoke and said casing has a pH of less than 6.0. 

6. A casing, as defined in at least one of the claims 1 to 5, wherein said casing comprises a nonfibrous 
so regenerated cellulose casing. 

7. A casing, as defined in at least one of the claims 1 to 6, wherein said casing is in the form of a shirred 
stick. 



55 



8. 



A shirred, tubular, nonfibrous, cellulosic, liquid smoke treated food casing having a pH of less than 
about 6.0 and having a release coating on the inner surface thereof, said coating comprising a mixture 
of a dextrin and a water-soluble cellulose ether. 
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10 



15 



20 



9- A casing, as defined in elaim 8, therein said release coating further comprises a lecithin. 

trioleete, an STtene <£JTSE| oTTeT * 3r ° UP * *" ,0><,teted ™*°<*9'vceride. sorbiten 
po.yo*,e %te „e efhe, or ^ "el ' ' " Pa '* ! " <*'■ M " *"* 

11 air v^sr,5ir 25 8 * * — * * - 

0.2 mg/in'- said lecithin inlT 8 ,s pr9sem 8,1 arnounl <* « 'oast about 

- - ^ o^r-fToT^ : r^x nr- 

cefrall^oSTa^rr^^fh^ COroPrtS '" 9 * m *' e - a — — 
food products therein: ™' said is suital * e *» 

processing 

JSStS £X h .r" WhSrei " ta * > H - < ta " 6 * •» « - - «* 



25 



17. A casing, as defined in at least one of the claims 14 tn ir «,h^.„ ^ 
- Of dieted H an«a »»J irX^^X"^"" 8 ' ^ 2 " 9 

^ c*,Z M " ^ 0n * Cteims 14 » «*"*■ - casing comprises regenerated 

35 19. A casing, as defined in at least one of the claim* utnia ^ 

h.butar casing having said co*g ^t^T^tK^ "»*- 

M ' s'S *t " * ** °' 9,6 ClSimS 10 ,9 ' - =•** is in fhe ,or m a a 

» coat M casing Si ' " a " am " ,m 01 ,rom ab0l » 0 03 » *« 0-07 mg!in> of 



45 
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26. A casing, as defined in at least one of the claims 14 to 25, wherein said cellulose ether is present in an 
amount of at least 0,001 mg/in 2 , e.g. of from about 0.002 to about 0.09 mg/in 2 of coated casing surface. 

27. A casing, as defined in at least one of the claims 14 to 26, wherein said dextrin is present in an amount 
of from about 0.10 to about 1.0 mg/in 2 , e.g. of at least about 0.20 mg/in 2 of coated casing surface. 

2a A casing, as defined in at least one of the claims 14 to 27, wherein said dextrin is present in an amount 
of from about 0.20 to about 0.5 mg/in 2 of casing surface. 

29. A casing, as defined in at least one of the claims 14 to 28, wherein said lecithin is present in an amount 
of from about 0.1 to about 0.2 mg/in 2 of coated casing surface or in an amount of from about 0.05 to 
about 0.50 mg/in 2 of coated casing surface. 

30. A casing, as defined in at least one of the claims 14 to 29, wherein said oil is present in an amount of 
at least 0.05 mg/in 2 of coated casing surface. 

31. A casing, as defined in at least one of the claims 14 to 30, wherein said surfactant is present in a 
amount of from 0.005 to about 0.06 mg/in 2 of coated surface. 
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